(i9)Q*H!i#fFJt (jp) (12) !(^ 1^ ^ ^ (B2) inmm»n 

(P3225987) 

(45)ggf B yjacia^llfl 5 B (2001. 11. 5) ^gSH ¥fgl3^8 ^31 B (2001.8.31) 

(BDlntCl.' tmm^ FI 

B 4 IJ 2/045 B 4 1 J 3/04 1 0 3 A 

2/055 



M^iScD8ltlO(^ 8 m 





»S¥5-328576 




000002369 










(22)aiHB 


5 ^12^24B (1988. 12. 24) 




:^^iglr@EBSr1t 2 TS 4 » 1 « 










(65)iiM»# 






fiiPJR88S&iU:*;:W3TB3«5# -fe-f 


(43)£^giB 


¥^7^ 7 ,3 18 B (1995. 7. 18) 








^^12^ 2 n 16 B (2000. 2. 16) . 


(74)«aA 


100082566 








HJII ftii^ (^1-3«) 














(56)|l#:^ 


«p|| JF2 -184449 (J P. A) 








BB59- 164151 ( J P, A) 






(58)i«EUfc5M?(Inta.' .DBS) 








B41J 2/045 








B41J 2/055 



(54) [«M<0«»] -<>^5^ac!y hSCE»'S5/HCDK»ilHR«»B!r;&» 



(57) i!^nm^<o^m] 



2 

0. 5 <T c/T r <3 

mmmmo 



3 

0. 5 <T c/T f < 3 

mujEti%^m(omm^WRm\^ih:k^'±^m i coxa 

t. 

^^xo^jEf^^^rnxz^nx^xms^fy^^m^^Q j-ie« 

[It*:® 8 1 m 3 (?5Xm{;i J; ^ 

y V^^m^^y Y(OWm->j^. 

0. 5<Tc/Tr<3 

X^^mi^-^^\C^1SL<0^l^^i^=^y V^^m.^y Y(0 
[^*:« 10] m 2 <oxm<o*Sj^B#rBlT f h tfrlBTt 

0. 5<Tc/T f < 3 
[0 0 0 1] 
[0 0 0 2] 

TJE;^^^t^(0-r :/:^^jE^ii5«e>T. y Xy^|gp;^^p>>r>' 
^^S1^fll3g^S-fr. ^»mmzh*y h^?g^ux^^-5o 

[0 0 0 3] ::c7)J:3^^. ^ly^f-^^h^m^^^i^^y 
'i&m\^mjSL^tiX\i^^^=-:^:^:^f)-^:h^m\ziz^ < 51 



(2) i|#f|^S3 2 2 5 9 8 7-^ 

4 

n 0 ±.x(Dnm ttj:^ ctt^arg-r -5 ti^^xo^m- s 
^ \^^mm^ \^x.^mMy<':^^\^^%^^^x^ i^^m^ 

m^^ii:^^ v^v^oiix hi5»--5^ Kt::43V^T. 109 
[0 0 0 4] bTi^b/^jSi^e^. 2[lliiO^^>'^/W^^^ife 

[0 0 0 5] 

h^ttm^y v(Dmmmm^^^^^:Lt\z. 
X/uBflp<h. y X/i.^Rlc5g3l-r'5m;0^!^^i:. 

[0 0 0 6] 

fifi. >f v^^SrPttH-r^yX/PMp^. Huisyx/u^p 

40 ^fc^(7)^a^iiA^^ii:5mi(7)ajE&jf^^^^fe-r6^^ 
^^mt. mm&tim±M(D^m^^m^'^x^>i^m 

^\^i2^^tircmj^x\ Btri5g;^^^^<D^a%fe;^ $ ^ 
T y ;^ ^ B^f2IE;/^^^^1ia(w ^ I # iZ^tf ^ 3 (om/E 

50 [000 7] 



5 

[0 0 0 8] 

[0 0 0 9] 7fi. mv!^<DiEmmhiF'X\ :i(Dmmmx 
i-xjEMun 8 ^ mmnm^m 9.10 i^ >- 

[0 0 10] Z(DXo{^mji^^tltl^>'^i^:x.^y l^^t^ 

^--^ y KjijEmMib^ 7 (Dii^ 9.10 \^m&tmi}w ^ 

liSi«4;&5^yj^^^l<£rm«|-rSo ^^^SS^. 

1 {cffffi-r-S-f gP^SV X/Ulflp 2 ;6^P>PJb/±J 

[0 0 1 1 1 ^2*i±5zliU^c-r h^fB®E--5' 
!9 7'-^^^;^l 3 1 ^^U-Cl^^^^-C< h^^^T—^^ 

[0 0 12] r(7)MWt-^^^fe[Hl^i 3 0/5)^^(1. 

n5/>^1 3 9. 1 3 9. • • • ' (D7'-^i^^\Z.m^f^ 

1 3 4^^UTv/y r/l'T^^'-^ls-^/if^ ^^cfl-^i^l 3 

T<^m®tiSl^4 8. 4 8. • • • ' \:in'rh^^'f— 
:y^l 3 8. 1 3 8. • • • • y T/i-teii UfcSl^ 

7'-^^yy^-r^f^^<om^^mti'r^. :L(Dm^m 
1 3 5fi. mmm&m^^^m^s AKhmti^ftxnis 

•9. {t-^m;^<^l^^{;iigttmiEft-^-^^^(eiK8 4;&-t> 

[0013] 03 lltftit Lfc^ftmiEft-^^^lElK*^- 



(3) ^ 3225987^ 

6 

IIJ6«?t|^^-rigX-fe5o ^ Vi/^i^lHlSSl 7 0*13 
0<7)l7>'v'3 5/ h^/^^^^'f tJ' 1 7 1 . 17 2. 

1 7 3 J: t)«^$ttT*Si9. M^lf ^^^laSS 1 3 0 ;!>^ 

-f^i ot7^^:y3 h'^/i^^>'<-f 17 1 t^h— 

^^NVp;^i|ig(DLOWu-</u{t-^}dStti;^L. C(oai:^fi# 

r-. ^i(^)^m«[eiKi 8 o*5B,f^u. ?D^tft^-e-v 

10 2;65tl&07K/uh^X?fe«$n5^. ^'V-rViM 5 2{:: 
MJIJ^^^tl^y^iJ^^::^- Kl 5 3t;i<fc*)=i>'-7">'iM 5 

[0 0 14] ^l(Dl7>'v'3 >;/ h-^/U^^^'Y^l/— 1 
7 lCDtB:^{t-^;55H I GHU-</HC-^t>6<h. h 
y Lr^2(Dl7>^'>3 -/ ^ 1 7 

2 L OW u^MB^ti^\^tfV.. 
fim2<7)^m«(Hl^l 8 1 =ii/7^:/iM5 

[0 0 15] ^^tw. 112 CD 17^^/3 :y 

1 7 2<Ottl;^{t-^7!l5H I GHU^/M3:^t>6^. 
h y UT^ 3 cD!7 ^^i/ 3 h-v/W^y<^ 
— ^ 1 7 3^^e5— :S^^/l-^'tii(7)LOWU-</U{t-^75^tti;^ 
UT. ^Sfim3(7)^m«lBlS&l 8 2^ib{t^it. ^V- 
7^>'iM5 2;65. B&-VL/i?/U h;*^^~VM2j</Uh^-e 
— ^m^JKfii: I r 1 T*^m$tb6o wO=i>T^>^iM 5 2 
<50mEE^>fb(i. aSiiillffl h7:/v^;^^^l 59.16 
0^^LXJEmti®J^4 8. 4 8. • - • • iC^^D^tU 
30 -So 

[0016] ±aiC0ilIB3mEEm-^^:tlHlK 8 4 T*tl. =3 
VxViM 5 2(O^S<£rC. ^1 co^m^^KlHlI^l 8 060 
0 0 (Dm^K T ^ ||2(Z)^««clHlKl 8 KT^ffiiS 
2 0 1(^ffi^Rf. ^3(D^m«[H]^l 8 2(DSfel3 0 
Ot^ll^Rrl. h^:^v^>«^^ 1 5 4. 1 5 8. 3 5 4 
<D^—>^ • -y^FH^COmiE^Vb el54. Vbel 

5 8. vbe354 t-T^t. tfr5^ ufc^i&mm«t I 

r . If. I r 1 fl. ^fh^tx. 

I r =Vb e 1 5 4/R r (l) 

40 I f -:V b e 1 5 8/R f (2) 

I r 1 = Vb e 3 5 4/R r 1 (3) 

^fc^E^cm^^^T r . T f . T r 1 (1. ^tL^fX, 
T r =CXVM/ I r ^ (4) 

T f =CX VL/ I f (5) 
T r 1 = CX (VL-VM) / I r 1 (6) 

[0 0 17] 0 4J1. iE»jSJE{t-^^^^iE]K8 4d^bC> 

50 ^;^^j«j/^iifi£Sr^-rt(OT-fc6o »:J-±aiUfc^sim 



7 

i:/<^o-Cio!9. C<04^cliT*ti. h^v^^^^J'SS. 8 5. 

• • • ' \^^mmm:^titcy^:^-vD. D. • • • • 

^iiLX^TC0/EmM®J^4 8. 4 8. • • - • 

ffimMBj^=^4 8. 4 8. • - - - fif* 

ib»&0 7K/uhi;i-^<^SBX*^^bi-6»i«7)xgT-Ji. 7 

.y^l 3 8. 1 3 8. • • • • tC7iy^$ttTV^^Rl^^ 

• • l;igE^S;h,fc:EEm^SbT-4 8. 4 8. • • • • \zM 

\^x(D^%mr^^j:^ti. '^^tLx. MMcmi^mfi^hm. 
mm^'^^'^^^(^h^}EmMW)^4 4 8. . . . . 

<D^r^i\^m l.xm:^m^M 1 y if-/-?- 1 4 

[0 0 19] ;^n><.;&X;&S7C<^fi:gt;i«Jf Ufc^^X*. 

BS- V L h j^-^^sa-c^^fb-r 2 (Dxat-^ t) 

«l«^{;ife5/EmS*J^^4 8. 4 8. • • • • (i. ^ii 

JEmmm^4S-. 4 8. • • • • t^f*:g|ilJ:«9te;k<^^ 
-Cfeo/c:te;^M^^1^5iiZ^U. r <Oii5i*g{^ J:oTy X 

[0 0 2 0] ^ V^M^T^PtW^. ;^^>^;;57>?.(^. 
#</E;^^^fc^l#J{c;^c#<^l#iZi^tb. fiiib U/c^/^i'^ ^ 

^^^tix X/i-p p 2 iiij-^co^gjicte i:>5 

^.ST-. mStJO^SSftlHlKl 8 2(DBjf^S:^*&'r'5o ^ 

ffi«Stt'7-4 8. 4 8. • • • • fi. 3£m^tT.?73^<^S 
<^f4«^ Xi\^m\^X1Etf^±m 1 S:^«»<!0<*|g^ T-tt:^ 
■r^o :i(Dt[i::k\z^-DX?^=-:^^:^^&t}m±Mim\^ 

fflS ^ ttr p« = :^ >^ fiSa-r-S w /.c < 3^ ^^^ic y X 



(4) #fF^3 2 2 5 9 8 7-^ 

8 

[00 2 1] ^^=^^u-^^B i^Rnmm^xk^. ^ = 

0. 5<T c/T r < 3 (7) 
0. 5 <T cXT f < 3 (8) 

2<VM/ (VL-VM) <10 (9) 
10 l/y8<Tc/Trl<l (10) 

[0 0 2 2] 1^5*^. :^^mi^x^?^=':^^:^comm(D 

m^^7jk\^t-i^<DX\ ms (a) ;^;^>^(0#Si 

^. 13 5 (b) *ijEmM®j^i;iRiJ!JDi-6i^»mffi{t^^ 

:^UXl^'5c ::ttlC^LT;*:^PJ{Cioit5m3(7)XS;ii5 

[0 0 2 3] :*;^0^{;iJ;6igibj^2fe^^^>^^r^<7)^^ 
3iiSi:<7)^^>*lia7{::. ;^7tti&^(7)ig©i^i^^<!:^ ^-^^ 

[0 0 2 4] Pni?:7^-^;5Sft#;55«VN:»^. 
30 ^ ^^1 3 8. 1 3 8. • • • • 

^$ttrV^7:^l/>4i^lC(i. h^:^i^>^^8 5. 8 5. • 

• • ' \:imnmm^tirz^^:i—vD^ d. d. • • • 

' ^mcxE.mMm^4 8^ 4 8. igtbrn 

[0 0 2 5] ^tcmWimmB^m^iBi^B 4(Dmt}r^m 

40 3(7)XST-fi. yvv^a :y h ^/V-^^^-f >^ 173 
(DhOV/U^/umtlim-^^^ >'^<—^ 9 1 XH I GHU 
-^/Hs-^Jc^feU. OR>$^— hl 8 0. 1 8 0. • • • 

• <I::^LT^ h^>'v^;^^ 8 5. 8 5. • • • • COffiiail 
^^lctt^-r6^^e>m3coxSXIi> Hi^T^-^J-HJ^ 

b-r^t;i h^Vv^^X^J^S 5. 8 5. • • • -fi^ilU. 
BSVL7K/Uhfc3S®SttfcJEmti»I^4 8. 4 8. • • 

[0 0 2 6] o^!9. 0m^m^^\^^xi^. j£mmw}^ 

4 8. 4 8. • • • ' \t.^^^^ %l^^%\:i^l^^m^ 
50 ti:tii$^/^l^SS<^^*S. iR«l^fi|igUX. yX/Ufflp 



(5) 



4#fF^ 3225987-^ 



10 



[0 0 2 7] fj:^. ±j^(Dmmm\^^^^xtd.m^^y 
[00 2 8] :L(Dm^(Dmmm&m^%^m^s 4 1 u 

[00 2 91 in 1 0 fi. *^igiOigSjS*S;65igffl-e# 5 

a. 7 bX*^if'2m(?)EEmStbT-;ef5fe5o /EmMtt^ 7 

a t;iji. 13 1 1 ( a ) w t 

EE®M«3^7 bt;i(mi 1 (b) (Dmrnmrn-^^^mn^ 

[0 0 3 0] ^^c. R]^:T"~^(w^*:>e>-r. EEm^BT- 

7biciiiii (b) <DmE.&m^mn-rtii^. 



10 



20 



[00 3 1] 

[i3®c^iaWc^tftp>^i 

[ini] :^^mKm\i^htm-^iy v(r>mmmo 

[13 3] m2\:iiir6\.-f^mmm&\B^^±m^s Acomm 
mo 

[13 5] ^^m<Dm:mm\^^\'^h:>^=^:^tf:^(Dmm^7f^ 



[13 6] fi^*<?5;^=.:x.;jS;x<7)^Si^£r^-ra 

[13 7] :^mn(^'mmm(om^i^Wi^'^^7r^'irm. 

[13 8] ii§5fe(Dil&^it#ti<^^-ri3o 
I3„ 

[131 1] 131 0(015®-- 5/ K^iEibi-eircJtJ^oigBim 
i±&?f^^^-t-|3o 
[^f-^(O|jfc0^] 

2 y X/P-^ p 

7 ffiSMtt^^ 

8 4 mmm&m^^^m^ 




17] 



10 



(6) 



#ff^ 3 2 2 5 9 8 7-^ 



im2] 



ims] 



84 > 



1 



86 





735 139 139 
134 
133 

130 






(b) »tDtJ£lS§ 



[me] 





(b) A£t»^« 



(7) 



#fFII 3225987-^ 




[^8] 



10 




(8) 4#flF» 3225987^ 



[[^1 1] 

JlifiH-l VI 




(b) 



Searching PAJ 



BEST AVArLABLE COPY 
PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : ^jSat^SROV 
(43)Date of publication of application : 18.07.1995 



(51)IntCI. 




B41J 2/045 






B41J 2/055 








B41J 2/175 




(21)Application number 


05-328576 


(71)Applicant 


SEIKO EPSON CORP 


(22)Date of filing : 

rr. 


24.12.1993 


(72)Inventor : 


CHIYOU SHIYUNKA 



(54) APPARATUS AND METHOD FOR DRIVING INK JET 

(57)Abstract: 

PURPOSE: To enhance the response speed of an ink jet 
recording head and to also prevent the clogging of a 
nozzle. 

CONSTITUTION: In an Inkjet recording head having a 
pressure generating chamber 1, the nozzle orifice 2 
communicating with the pressure generating chamber 1 
and emitting ink, a piezoelectric vibrator 7 generating 
pressure in the pressure generating chamber 1 and a 
voltage applying means applying voltage to the pressure 
vibrator 7, the pressure generating chamber 1 is 
expanded at predetermined speed in matching relation to 
a point of time when a meniscus generated after the 
flight of an ink droplet is most drawn in. This operation is 
performed regardless of the presence of recording data. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A drive circuit of an ink jet type recording head equipped with two or more 
piezoelectric transducers which change capacity of a nozzle orifice which is characterized by 
providing the following, and which carries out the regurgitation of the ink, a pressure generating 
room which is open for free passage to said nozzle orifice, and said pressure generating room, 
and are made to generate a pressure A means to generate the 1 st voltage waveform to which 
said pressure generating room in an initial state of capacity a is made to expand to capacity b 
synchronizing with printing timing A means to impress said 1st voltage waveform to said 
piezoelectric transducer alternatively according to record data A means by which generates the 
2nd voltage waveform which shrinks a pressure generating room in an initial state of said 
capacity b or said capacity a to capacity c exceeding said initial state, and it is impressed by 
said all piezoelectric transducers A means to impress the 3rd voltage waveform to which said 
pressure generating room is made to expand to an initial state of capacity a to said all 
piezoelectric transducers when an ink drop flies and a meniscus is most drawn by impression of 
said 2nd voltage waveform from said nozzle orifice corresponding to a piezoelectric transducer 
to which said 1st voltage waveform was impressed 

[Claim 2] A driving gear of an ink jet type recording head according to claim 1 characterized by 
being set as relation which capacity of said pressure generating room becomes 2<(b-a)/(a-c) 
<10. 

[Claim 3] Impression time amount of said 3rd voltage waveform is the driving gear of claim 1 
characterized by being set up among 8 or less times, and an Inkjet type recording head given in 
two more than a proper oscillation period Tc of a meniscus. 

[Claim 4] In a drive method of an ink jet type recording head equipped with two or more 
piezoelectric transducers which change capacity of a nozzle orifice which carries out the 
regurgitation of the ink, a pressure generating room which is open for free passage to said nozzle 
orifice, and said pressure generating room, and are made to generate a pressure Synchronizing 
with printing timing, said pressure generating room in an initial state of capacity a According to 
record data, expand to capacity b alternatively, and after that said pressure generating room in a 
condition of said capacity b or said capacity a When it is made to contract to capacity c, an ink 
drop flies exceeding capacity a from said nozzle orifice which is open for free passage in a 
pressure generating room chosen according to said record data and a meniscus is drawn most A 
drive method of an ink jet type recording head characterized by making said all pressure 
generating rooms expand to an initial state of capacity a. 

[Claim 5] A drive method of an ink jet type recording head according to claim 4 characterized by 
being set as relation which capacity of said pressure generating room becomes 2<(b-a)/(a~c) 

<ia 

[Claim 6] Time amount to which said alt pressure generating rooms are made to expand to an 
initial state of capacity a is the drive method of claim 4 characterized by being set up among 8 
or less times, and an ink jet type recording head given in five more than a proper oscillation 
period Tc of a meniscus. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes an ink drop fly and relates to the drive of the ink jet 
type recording head which forms an ink image on record media, such as the recording paper. 
[0002] 

[Description of the Prior Art] The on-demand mold ink jet type recording head is equipped with 
the recording head equipped with two or more pressure generating rooms which generate ink ** 
by the piezoelectric transducer or the heater element, the common reservoir which supplies ink 
to each pressure generating room, and the nozzle orifice which is open for free passage in each 
pressure generating room, raises ink ^ of a pressure generating room according to a printing 
signal, makes an ink drop fly from a nozzle orifice, and forms the dot in a record medium. 
[0003] In such an on-demand mold ink jet type recording head, if the next discharging is 
performed before the meniscus formed near the nozzle orifice is greatly drawn in a pressure 
room side after ink drop flight and this meniscus returns to the location of a radical, the size and 
flight speed of a flight ink drop will change with the location of a meniscus, and a quality of 
printed character will deteriorate. Therefore, when the next ink drop flight actuation must be 
performed after a meniscus returns enough, and performing high-speed printing, it is a problem, 
and the proposal for improving this is made. 

[0004] For example, in JP,2-233258,A, it is indicating bringing recovery of a meniscus forward 
and performing high-speed printing by impressing the input pulse from which growth of the 2nd 
steamy bubble serves as max at the time of day when suction of a meniscus serves as max after 
an ink drop's flying by the 1st steamy bubble to a heater element, in the ink jet recording head 
which generates a steamy bubble by the heater element and makes an ink drop fly. 
[0005] However, naturally in the ink jet recording head which generates ink ** with a 
piezoelectric transducer, the method of JP,2-233258,A cannot be taken. Moreover, naturally for 
enabling it to generate the 2nd steamy pulse, many input energies must be put in, and a 
possibility of causing the problem of ink deteriorating and blocking a nozzle with the heat from a 
heater element arises. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention was made in view of such a technical 
problem, and the place made into the purpose also has prevention of the blinding which is the 
fate of an ink jet recording head in providing coincidence with the drive of the ink jet type 
recording head using a possible piezoelectric transducer while aiming at a RF drive. 
[0007] 

[Means for Solving the Problem] A driving gear of an ink jet type recording head of this invention 
In a drive circuit of an ink jet type recording head equipped with two or more piezoelectric 
transducers which change capacity of a nozzle orifice which carries out the regurgitation of the 
ink, a pressure generating room which is open for free passage to said nozzle orifice, and said 
pressure generating room, and are made to generate a pressure A means to generate the 1st 
voltage waveform to which said pressure generating room in an initial state of capacity a is made 
to expand to capacity b synchronizing with printing timing, A means to impress said 1st voltage 
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waveform to said piezoelectric transducer alternatively according to record data. By means by 
which generates the 2nd voltage waveform which shrinks a pressure generating room in an initial 
state of said capacity b or said capacity a to capacity c exceeding said initial state, and it is 
impressed by said all piezoelectric transducers, and impression of said 2nd voltage waveform 
When an ink drop flies and a meniscus is most drawn from said nozzle orifice corresponding to a 
piezoelectric transducer to which said 1st voltage waveform was impressed It is characterized 
by having a means to impress the 3rd voltage waveform to which said pressure generating room 
is made to expand to an initial state of capacity a to said all piezoelectric transducers. Moreover, 
a drive method of an ink jet type recording head of this invention In a drive method of an ink jet 
type recording head equipped with two or more piezoelectric transducers which change capacity 
of a nozzle orifice which carries out the regurgitation of the ink, a pressure generating room 
which is open for free passage to said nozzle orifice, and said pressure generating room, and are 
made to generate a pressure Synchronizing with printing timing, said pressure generating room in 
an initial state of capacity a According to record data, expand to capacity b alternatively, and 
after that said pressure generating room in a condition of said capacity b or said capacity a 
When it is made to contract to capacity c, an ink drop flies exceeding capacity a from said 
nozzle orifice which is open for free passage in a pressure generating room chosen according to 
said record data and a meniscus is drawn most, it is characterized by making said all pressure 
generating rooms expand to an initial state of capacity a. 
[0008] 

[Function] When recording a dot, a pressure generating room is expanded from an initial state to 
the maximum location, ink is attracted, a pressure generating room is shrunk beyond an initial 
state, and ink is made to fly. Then, when a meniscus is drawn most and changes migration to a 
nozzle orifice side, a pressure generating room is again expanded to an initial state. This offsets 
vibration of a meniscus and a meniscus is made to stabilize promptly. 

[0009] Moreover, when not recording a dot, a pressure generating room is compressed from an. 
initial-state location beyond an initial state, and it expands to an initial state again. Thereby, a 
meniscus rocks an ink drop to the degree which does not fly. This rocking stirs the ink in a 
nozzle and blinding does not arise. 
[0010] 

[Example] The details of this invention are illustrated and explained based on an example below. 
[001 1] Drawing 1 is a block diagram of an ink jet type recording head used for this invention. The 
sign 1 in drawing is a pressure generating room, the nozzle plate 3 in which the nozzle orifice 2 
was formed, and the diaphragm 4 which contacts at the tip of the piezoelectric transducer 7 
mentioned later are constituted on both sides of the spacer 5, and it is constituted so that 
supply of ink may be received from the reservoir 14 which connects the ink feed hopper 6 to the 
ink tank which does not carry out through gloss illustration. 

[0012] 7 is the above-mentioned piezoelectric transducer, it consists of this example so that it 
may become sandwiches-like with a laminated structure on both sides of piezoelectric material 8 
and the electrode formation materials 9 and 1 0 by turns, and the inactive field where an 
electrode does not exist is being fixed to the fixed substrate 1 1. It is fixed to one through a 
pedestal 12, and these fixed substrate 11, the spacer 5, and the diaphragm 4 are collected as an 
ink jet type recording head. 

[0013] Thus, if voltage is impressed to the electrodes 9 and 10 of a piezoelectric transducer 7, a 
piezoelectric transducer 7 will develop to a nozzle plate 3 side, and, as for the constituted ink jet 
type recording head, a diaphragm 4 will compress the pressure generating room 1. Consequently, 
some ink which exists in the pressure generating room 1 is breathed out from a nozzle orifice 2. 
[0014] Drawing 2 is one example of the drive circuit which drives the ink jet type recording head 
mentioned above. 

[0015] The sign 130 in drawing incorporates the printing data sent through a data bus 131 from 
the equipment which is the control signal generating circuit mentioned later, and is not 
illustrated, it is the phase where the printing timing signal which shows that the recording head 
arrived at the printing location was inputted into the terminal 132, and carries out serial 
transmission of the incorporated print data, and outputs them to the drive circuit of a recording 
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head. 

[0016] From this control signal generating circuit 130. a shift clock signal is outputted for a serial 
data signal to the flipHlops 139 and 139 and the data terminal of .... which are connected to a 
cascade and constitute a shift register through a signal line 133 again through a signal line 134. 
Furthermore, the signal for latching the print data which carried out serial transmission to 
latches 138 and 138 and .... through the signal fine 135 in the phase where all the piezoelectric 
transducers 48 and 48 and the print-data signal over .... were transmitted is carried out. 
[0017] This signal line 135 is outputted also to the driver voltage signal generating circuit 84, and 
outputs a driver voltage signal with the predetermined voltage waveform mentioned later to a 
signal output and coincidence from the driver voltage signal number generating circuit 84. 
[0018] Drawing 3 is drawing showing one example of a driver voltage signal generating circuit 
mentioned above. The timing generating circuit 170 consists of three one-shot multivibrators 
171, 172. and 173, and if a timing signal is outputted to a signal line 135 from the control signal 
generating circuit 130. the LOW level signal of fixed pulse width outputs from the 1st one-shot 
multivibrator 171 first, it will be this output signal, the 1st current regulator circuit 180 will 
operate, and it will charge the capacitor 152 charged by -VM bolt by the initial state according 
to fixed current Ir. If a capacitor 152 is charged to 0 volt of abbreviation with the fixed current 
value Ir, the terminal voltage of a capacitor 152 will be clamped by the diode 153 by which 
parallel connection was carried out to the capacitor 1 52, and the terminal voltage of a capacitor 
1 52 will maintain the 0 volt condition of abbreviation. 

[0019] If the output signal of the 1st one-shot multivibrator 171 changes to HIGH level, a 
capacitor 152 will be discharged with the fixed current value If until the LOW level signal of fixed 
pulse width outputs from the 2nd one-shot multivibrator 172 by making this into a trigger, it 
operates the 2nd current regulator circuit 181 shortly and the terminal voltage of a capacitor 
1 52 reaches the abbreviation-VL bolt which is electric supply voltage from 0 volt of abbreviation. 

[0020] Furthermore, if the output signal of the 2nd one-shot multivibrator 1 72 changes to HIGH 
level, a capacitor 152 will be charged with the fixed current value Irl until the LOW level signal of 
fixed pulse width outputs from the 3rd one-shot multivibrator 173 by making this into a trigger, it 
operates the 3rd current regulator circuit 182 shortly and the terminal voltage of a capacitor 152 
becomes -VM bolt from an abbreviation-VL bolt. 

[0021] voltage change of this capacitor 152 — the transistor pair for current amplification — it 
is impressed by piezoelectric transducers 48 and 48 and .... through 159 and 160. 
[0022] In the above-mentioned driver voltage signal generating circuit 84, the capacity of a 
capacitor 152 C, The value of the resistance 201 of Rr and the 2nd current regulator circuit 181 
for the value of the resistance 200 of the 1st current regulator circuit 180 Rf. When voltage 
between Rrl and the base emitter of transistors 154, 158, and 354 is set to Vbe154. Vbe158. and 
Vbe354, the charge and discharge currents Ir, If, and Irl which mentioned above the value of the 
resistance 300 of the 3rd current regulator circuit 182 Ir=Vbe154/Rr (1) 
If=Vbe158/Rf (2) 
Ir1=Vbe354/Rr1 (3) 

A next door and the charge-and-discharge time constants Tr. Tf. and Tri are Tr=CxVM/Ir. (4) 
Ti^GxVL/If (5) 
Tr1=Cx (VL-VM)/Ir1 (6) 
It becomes. 

[0023] Drawing 4 shows serially the driver voltage signal output from the driver voltage signal 
generating circuit 84, and the voltage impressed to a piezoelectric transducer. 
[0024] Next, ink drop discharging at the time of driving a piezoelectric transducer using the 
driver voltage signal generating circuit 84 mentioned above is explained. 

[0025] In an initial state, the output of the driver voltage signal generating circuit 84 - The diode 
D by which serves as VM bolt and parallel connection was carried out to TORAJISUTA 85 and 
85 and .... in this condition It lets D and .... pass. The total piezoelectric transducers 48 and 48 
. and .... a common end-connection child side Negative potential (-VM bolt). It is in the 
overdischarge condition which considered the other end as 0 volt of abbreviation, i.e., the 
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condition that the voltage of VM bolt is impressed, and piezoelectric transducers 48 and 48 
and .... are elongated and the pressure generating room 1 is in a contraction condition. 
[0026] Actuation of the 1st current regulator circuit 180 is started, at the 1st production 
process by which the output of the driver voltage signal generating circuit 84 changes from -VM 
bolt to 0 volt of abbreviation with fixed inclination, charge is made by latches 138 and 138, the 
piezoelectric transducers 48 and 48 connected to the transistors 85 and 85 of switch-on, and .... 

by the print data latched to and and applied voltage changes to voltage the condition of 

not impressing, from an overdischarge condition as a result That is, only the piezoelectric 
transducers 48 and 48 with the necessity of making an ink drop flying, and .... contract, the 
pressure generating room 1 is expanded, and ink is attracted from a reservoir 14. With expansion 
of this pressure generating room 1, the meniscus formed near the nozzle orifice 2 is drawn in the 
pressure generating room 1 side, and returns and goes to the location of a radical soon. 
[0027] If actuation of the 2nd current regulator circuit 181 is started and the output of the driver 
voltage signal generating circuit 84 switches to the 2nd production process which changes from 
0 volt of abbreviation to an abbreviation-VL bolt with fixed inclination when this meniscus 
returns to the location of a radical Applied voltage serves as zero mostly by charge of said 1st 
production process, and the piezoelectric transducers 48 and 48 and .... in a contraction 
condition make a common end-connection child negative potential, and overdischarge is carried 
out, and it goes and will elongate [ finally the voltage of VL bolt will be impressed and ]. That is, 
the pressure generating room 1 which was in the expansion condition contracts, and an ink drop 
flies from a nozzle orifice 2 according to this shrinkage force. After flight of an ink drop, by 
drawing a meniscus greatly [ it is large again and ] to the pressure generating room 1 side, 
although it returns and goes to the location of a repeat radical, vibration When it is most drawn 
in the pressure generating room 1 side and a meniscus changes migration to a nozzle orifice 2 
side If actuation of the 3rd current regulator circuit 182 is started and the output of the driver 
voltage signal generating circuit 84 switches to the 3rd production process which changes from 
an abbreviation-VL bolt to -VM bolt with fixed inclination The piezoelectric transducers 48 and 
48 and .... which made the ink drop fly at said 2nd production process are charged, and it 
contracts to the location of an initial state. That is, the pressure generating room 1 is expanded 
to an initial state. The force which is going to pull back a meniscus to the pressure generating 
room 1 side with this expansion arises, and as a result of setting off against the force which 
moves to the nozzle orifice 2 side of a meniscus, a meniscus is not accompanied by vibration but 
stands it still near the nozzle orifice promptly. 

[0028] If the proper oscillation period of the passage system of the arm head represented with 
our simulation and experimental result by vibration of a meniscus is set to Tc, in order to press 
down vibration of a meniscus effectively, it is condition 0.5<Tc/Tr<3. (7) 
0.5<Tc/Tf<3 (8) 

It is 2<VM/(VL-VM) <10 also as **. (9) 
1/8<Tc/Tr1<1 (10) 

It was checked that it needs to be set up so that it may become. 

[0029] Moreover, in the recording head of this invention, it was able to confirm that the volume 
change of a pressure generating room was in proportionality mostly with the applied voltage of a 
piezoelectric transducer since the piezoelectric transducer of a longitudinal-oscillation form is 
used. 

[0030] Drawing 5 is what showed the situation of vibration of the meniscus by this invention, and 
(a) shows the driver voltage signal with which (b) impresses the action of a meniscus to a 
piezoelectric transducer, drawing 6 showed vibration of a meniscus in case there is no 
conventional method, i.e., the 3rd production process in this invention, — it is. As shown in 
drawing, according to direction this invention of the former, vibration of a meniscus will continue 
after ink drop flight, but in this invention, a meniscus stabilizes promptly. 

[0031] Moreover, the drive frequency and ink-flight speed by this invention are shown in drawing 
7 , and the conventional drive frequency and ink drop flight speed are shown in it at drawing 8 . 
As. shown in drawing, even if it carries out a high-speed, response according to this invention, a 
uniform ink drop flight speed is obtained and a quality of printed character does not deteriorate. 
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[0032] Finally, when a signal does not have printing data that is, actuation in case zero are 
latched to latches 138 and 138 and .... is explained. Through transistors 85 and 85. the diodes D, 

D. and D by which parallel connection was carried out to and ..... the output of the driver 

voltage signal generating circuit 84 is the 2nd production process from which piezoelectric 
transducers 48 and 48 and .... change from 0 volt of abbreviation to an abbreviation-VL bolt with 
fixed inclination, and is always charged regardless of printing data by making a common end- 
connection child side into negative potential, moreover, at the 3rd production process which 
changes from an abbreviation-VL bolt to -VM bolt with fixed inclination, the output of the driver 
voltage signal generating circuit 84 The LOW level output signal of a one-shot multivibrator 173 
is changed into a HIGH level signal with an inverter 91. Since all the transistors 85 and 85 and 
the control terminal of .... are supplied through the OR gates 180 and 180 and at the 3rd 
production process It is not concerned with printing data, but transistors 85 and 85 and .... 
always flow, and even VM bolt of an initial state discharges the piezoelectric transducers 48 and 
48 and .... which were charged by the abbreviation VL bolt. 

[0033] That is. expanding of a degree piezoelectric transducers 48 and 48 and .... do not make 
[ expanding ] an ink drop always fly [ expanding ] at the time of un-printing, and contraction are 
performed, and the meniscus formed near the nozzle orifice 2 is made to rock. The blinding by 
desiccation can be prevented also with the nozzle which the stirring effect is caught and does 
not carry out the regurgitation of the ink drop over a long time by this. 

[0034] Moreover, although what it will elongate [ what ] if voltage is impressed as a piezoelectric 
transducer of a recording head in an above-mentioned example, and shrinks the pressure 
generating room 1 was explained to the example, it may contract to the lengthwise direction in 
drawing by voltage impression shown in drawing 9 , and what expands the pressure generating 
room 1 may be used. 

[0035] As a driver voltage signal generating circuit 84 in this case, diode 153 is excluded in 
drawing 3 and it becomes possible by using a supply power supply as a piece power supply (VH 
bolt). 

[0036] Drawing 10 is what showed the structure of still more nearly another recording head 
applicable to a from book, and has 2 sets of piezoelectric transducers shown with Signs 7a and 
7b. Ink **** is made to fly from a nozzle orifice 2 by impressing the voltage waveform shown by 
drawing 1 1 (a) to piezoelectric transducer 7a- Moreover, the voltage waveform of drawing 1 1 (b) 
is impressed to piezoelectric transducer 7b, and voltage is reduced a little after the ink drop 
regurgitation, and it returns to a radical. By this, the drawing Nakagami down flexible force arises 
to the both ends of a diaphragm 4, a diaphragm 4 is bent, and since it acts so that the pressure 
generating room 1 may be expanded and returned, vibration of a meniscus can be stabilized 
promptly. 

[0037] Moreover, if it is not concerned with print data but the voltage waveform of drawing 1 1 
(b) is impressed to piezoelectric transducer 7b, a meniscus is made to rock and blinding can also 
be prevented. 
[0038] 

[Effect of the Invention] Since the force which offsets vibration of a meniscus according to the 
3rd production process to which a pressure generating room is expanded to the position in 
readiness which is an initial state is generated according to this invention when the meniscus 
after ink drop flight is drawn most as mentioned above, it can stabilize promptly, without vibrating 
a meniscus and improvement in a speed of response can be aimed at as a result. 
[0039] Moreover, since it is not concerned with the existence of record data but the 3rd 
production process enters, a meniscus is in a rocking condition, the stirring effect is caught by 
this rocking, and the blinding by desiccation does not always produce a long duration ink drop 
with the nozzle which does not fly, either. 



[Translation done.] 
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